We demonstrate a high-speed and wide-tuning-range swept laser for optical coherence tomography (OCT) imaging. The repetition rate of the laser is twice the speed of the polygon filter and is achieved by using two delay fibers in a Fox-Smith cavity. The performance of the laser is the following: a scanning range of 110nm centered at 1310nm, and the output power of 10mw at a 102.2 kHz sweeping rate.
from the optics, a shorter cavity length, and smaller footprint that may be beneficial for clinical use.
In this paper, we report a FDML laser based on a Fox-Smith cavity [12] .In a stable continuous wave laser, a Fox-Smith cavity is used to achieve narrow linewidth. In our case, it works as a novel buffered structure. It can increase the repetition rate of the swept source. Compared with other buffered structures, our scheme combines the light in the cavity and has less loss. The laser is centered at 1310nm with a full range of 110nm. The power of the laser is near 10mw at a 102.2 kHz repetition rate. Figure 1 shows the configuration of the swept source with the Fox-Smith cavity. The 50:50 optical coupler is the core device of the Fox-Smith cavity. The left ports have the same structure which consist of the delay fiber and a reflective mirror. The length of delay fiber 1 is 2 km, and the length of delay fiber 2 is half that of fiber 1. The semiconductor optical amplifier (SOA) whose central wavelength is located at 1310nm is the gain medium of the laser (BOA1132, covega). The circulator, SOA, and the filter form the other part of the laser cavity. The laser outputs from the remaining port of the coupler. [2] in equation [1] and [2],p, ∆α, λ, θ are the grating pitch, range of the incident angle, center wavelength and the incident angle at the center wavelength. where Δα 4π/N, N is the facet number of the polygon mirror. In our experiment, The grating has a density of 900 lines per millimeter (53-*-155R, Newport), the polygon (SA34, Lincoln Laser) has 72 facets and the center wavelength is 1310nm, so the FSR of the filter is about 313nm. If the density of the grating is 600 lines per millimeter, The FSR becomes 535nm. From the above calculation, decreasing the density of the gratings is an efficient way for increasing the FSR of the filter. From equation [1] , there is another way to increase the FRS by decreasing the facets of the polygon. Compared with the tunable F-P filter, one of the advantages of the polygon-scanner filter is that it is easy to adjust the FSR of the filter. In some cases, such as increasing the duty cycle of the laser, it is necessary to decrease the FSR of the filter. The way to decrease the FSR is also simple, such as using prisms to expand the beam size or using a littman structure. Figure 2 shows the laser output from an oscilloscope. The repetition rate of the pulse is about 102.2kHz, which is double the scanning rate of the polygon due to the fact that the output from different ports have different delay times. The repetition rate of the laser is determined by the length of the delay fiber. The relation is f c/2nL where f is the repetition rate, c is the speed of light, n is the index of the fiber, and L is the length of the delay fiber. In our experiment, the length of the fiber is 2km, the fiber is SMF-28 from corning, and its index is 1.4677 at 1310nm.The repetition rate from the port with delay fiber 1and reflective mirror1 is 51.1kHz, the output from the other port is located at the middle of the adjacent pulse because the length of the delay fiber 2 is half of delay fiber 2.As the length of the delay fibers is different, the loss in each port is different. The equal amplitude can be achieved by adjusting the attenuator in delay fiber 2. The duty cycle is about 67%. 
Experiments

Conclusion
In conclusion, we present a high speed swept source that can be used in swept source OCT system. The laser is based on the polygon-scanner filter which limits the sweep speed . The laser uses a Fox-Smith cavity to double the sweep frequency. In our paper, the output repetition rate of laser is 102.2kHz when the sweep frequency is 51.1kHz.The scanning range is 110nm. The swept source also can be used in other fields, such as sensors system, spectrum system, et al.
